Subject Index 


; region, 194 
Adiabatic ballistic transport in micro-constric- 
tions, 192-194 
Adiabatic invariant, 137 
Adiabatic potentials, 193 
continuum approximation, and 102-103 
ST state, and, 103 
barrier state, and, 103 
Adiabatic region, 194 
Anderson localization, 207-216, 223-231 
Anderson model, 95 
Anderson transition, 212 
Angle-resolved photoemission, 47, 57, 60 
Anisotropy 
lattice, 128-135 
of superconducting gap, 37 
spatial, 132-133 
Antiferromagnetic exchange, 218 


B.zio, 46 


Ba,K,_ ,BiO;, 12 
BaPb,Bi,_,O;, 12 
Backscattering, quantized, 179-180, 181 
Ballistic transport, adiabatic, in micro-con- 
Sstrictions, 192-194 
Berry process, 50 
Berry’s wave function, 136-139 
Bethe ansatz, 50 
Bi,Sr,CaCuO, crystals, 37 
Bi, ,Sr, 5Cap gCu,O, , 5, 77-87 
Bogoliubov transformation, 141 
Boltzmann equation, 99 
Born matrix element, 189 
Bose condensation, 224 
Bottleneck effect, 195-206 
phonon in, 203 
Brillouin scattering, resonance, 147 
Broken symmetry, 128-135 
Broken time reversal invariance, 72 


C. (see Coherent back scattering) 
Ceramic samples, 212 
Channel, two-dimensional, 185-191 
Chaos, 110-118 
border of, 112 
Chemical potential, 177 
value of, 175 
Chiral order, 73 
Chiral state, 72 
Classical liquid, 119 
Clebsch variables in, 119 
gravitational and capillary forces in, 119 


Hamiltonian equations in, 121 
Hamiltonian in, 119 
Coexistence curve, 131 
Coherence lengths, 209, 210 
Coherent back scattering, 33, 34 
Coherent states, time-periodic, 128-135 
Conductances 
global, 183 
scaling properties of, 33 
Conduction 
hopping, Mott law for, 213-215 
hopping-like, 212 
Conductivity, 154 
Drude, 210 
low-temperature, 154 
Conductors, open, quantum Hall effect in, 178 
Conformal invariance, 233 
Contact with internal reflection, 180-183 
Cooper pairs, 207-216, 224, 227 
Coulomb repulsion, Hubbard-like, 214 
Critical density, 225 
Cu-O compounds 
low-energy Excitations, 10 
marginal Fermi-liquid theory of, 9-14 
normal state properties of, 9-14 
Curie constant, 214, 215 
Curie susceptibility, 219 
Curie-Weiss contribution, 214, 215 
Current disequilibrium 
and ohmic scaling, in, 28 
longitudinal resistance measurement in, 28 


| | network model, 30-31 
Deformation potential, 169-170 
Degeneracy of Landau level, 161 
Degradation of T., 213-215 
Delocalization 
electric dipole interaction in, 95 
vibrational modes in, 95 
Density fluctuations, 218 
Density matrix, 190 
diagonal component of, 186 
Density of states, 152-159, 174-175 
chemical potential, value of, in measurement 
of, 175 
fluctuations of random potential, in measure- 
ments of, 175 
Diagonal component of density matrix, 186 
Dielectric properties of a metal, 12 
Diffusion coefficients 
Drude-like, 209 
generalized, 209 
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Diffusion constant, scaling properties of, 33 
Digramma-function, 214 
Discrete level repulsion, 208-211 
Discrete-time systems, 131 
Disorder, 207-216 
Disordered medium, 33 
Disordered system, 208-211 
Dispersion law, bulk, 187 
Dispersion relation, plasmon-like, 226 
Dissipative dynamical systems 
biology, 110-118 
earthquakes, 110-118 
economics, 110-118 
magnetic domain patterns, 110-118 
sandpiles, 110-118 
turbulence and, 110-118 
Divergence of number of resonances, 96 
dipole parameters in, 96 
Domain growth kinetics, 130 
Dopant electrons, 217 
Doped semiconductors, uncompensated, 217 
Double-barrier structure, 253 
Droplet 
distortions, 132 
growth, 128-135 
Drude-like diffusion coefficients, 209 


Ease states 21-32, 179, 180 
innermost, 182 
outermost, 181 
Electrical conduction, 179 
Electron correlations, 68 
at high doping levels, 17-18 
Electron-electron interaction, 189 
Electron-electron repulsion, 156 
Electron gas, two-dimensional, 182 
Electron light scattering, 37-43 
above the threshold, 40 
threshold, 39 
Electron structure and Hall effect, 15-20 
Energy-energy correlation function, 97 
scaling exponent in, 98 
Energy loss rate, 201-202 
Energy transport 
critical exponents in, 100 
scaling analysis of, 100 
Epitaxy, molecular beam, 195 
EPR measurements, 3-5 
and paramagnetic dielectrics, 7 
angular dependence of the g-factor in, 5 
Equations, integrodifferential, 198 
Excitation gap, 232 
Excitonic quasiparticles, 140-148 
Extended state 
and high-mobility Hall conductors, 21 
Extinction theorem, 143 
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Fs: neutron irradiation, 207-216 
Fermions, chiralities of, 234 
Ferromagnetic polaron, 73 
Feynman path integral, 170 
Fluctuating potential electron motion, 178 
Fluctuations, statistical, 215 
Flux lattices 
and dislocation loops in the 3D vortex lat- 
tice, 85 
and glass, 85 
and quenched-in disorder, 85 
Bitter pattern and, 77 
decoration images in, 78 
free dislocations in, 79 
hexatic phase in, 83 
lattice anisotropy in, 82 
pinning disorder in, 85 
static pair correlation function g(r) and, 80 
static orientational correlation function 
and, 80 
Forbidden region, 193 
Forest fire, at critical state, 116 
Forest-fire model, 115-116 
Frequency dependence, 253-258 
Friedel’s identity, 51 
Frohlich interaction, 197 


Game of life 


life and death and, 115 

rules for, 114 
Gas, two-dimensional electron, 182 
Gate voltages, 181, 194 
Global conductances, 183 
God, 110 
Gor’kov relation, 211, 212 
Green’s functions, 172, 187 
Guiding center energy, 179 
Gutenberg-Richter law, “weakly chaotic” sys- 

tems, and, 114 


Hun coefficient, 247-252 
Hall constant Ry, 16 
Hall effect, 15-20, 57, 64 
quantum, in open conductors, 176-184 
Hall plateaux, 23 
Hall resistance, 46, 177-178 
Hall resistivity, 23 
Hamiltonian 
model of, 145 
normal modes for, 96 
Heat conductivity, 46-47 
Heisenberg spin-1 chain, 232-238 
and Majorana (real) fermions, 232-238 
and single-ion anisotropy, 232-238 
Heisenberg spins, 69 
Heterostructures, 152-159 
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Hexatic vortex glass, 77-87 
long range bond orientational order, in, 77 
short range positional order, in, 77 
High mobility, 158 
High-mobility quantum Hall conductors, 30 
High-temperature oxides, 207-216 
High-temperature superconductivity 
at high doping levels, 15-20 
theory of, locally antiferromagnetic environ- 
ment in, 6 
High-temperature superconductors, 247-252 
and Bethe-ansatz, 44-65 
and nuclear relaxation rate T,~', 11 
anisotropic gap, 41 
EPR measurements in, 1 
Fano resonances, in, 38 
Landau Fermi liquid theory and, 44-65 
localized magnetic moments of, 1 
Luttinger liquid theory and, 44-65 
magnetism and superconductivity in, 68 
maximal gap value, 42 
Meissner transition in, 79 
new quantum liquid and, 44-65 
normal state of, 44-65 
resistivity at low temperature in, 12 
RS spectra in, 38 
substitution of Zn for Cu atoms in, 1 
suppression of T. in, 5 
by impurities, 12 
T.’s vs. layer number in, 49 
Highly disordered systems, 207-216 
Holon, 58, 61 
Hopfield model, 140 
Hopping conduction, Mott law for, 213-215 
Hopping matrix elements, 217 
Hubbard model, 68-76 
disordered, 217-222 
extended, 69 
one-dimensional, 15-20, 45 
and dynamical Friedel theorem, 55 
and Green’s function, 56 
and Hall effect, 18 
and Hubbard I type decoupling, 18 
and “‘squeezed” Heisenberg model, 53 
density of states in, 54 
holons in, 53 
spinons in, 53 
two dimensional, 44-65 
and renormalized Bethe ansatz, 52 
Hubbard “ghost” condensate in, 52 
Z = 0m, 52 
Hubbard repulsion, 217 
Hubbard-like Coulomb repulsion, 214 
Hydrodynamics 
of classical and quantum liquids, 119 


Taceai contact resistance, 22 
Incommensurate periods, 133 


“Infrared catastrophe” theorem, 50 
Instanton process, 104 
Insulating phase, 207-216 
Integer quantum Hall effect (IQHE), 24, 
152-159 
Integration, steepest descent, 188 
Integrodifferential equations, 198 
Intensity correlation, measurement of, 242 
Intensity correlation function, 242 
cumulant, 244 
of microwave radiation, 245 
Intensity fluctuations, 241, 239 
Internal reflection, contacts with, 180-183 
Intervalley scattering, 190 
Intracollisional effect, 204 
IQHE (see Integer quantum Hall effect) 
Irradiation, fast neutron, 207-216 
Ising model, 130 
Itinerant fluid, contributions of to temperature 
dependencies, 218 
Itinerant quasiparticles, 217-222 


~ length, 116 

Kondo effect, 219 

Kosterlitz-Thouless superconducting transi- 
tion, 60 


La,.cuo, 15-20, 68 
La,CuO, , 5, 68, 74 
La, _ ,Sr,CuO,, 15-20, 73, 88-94 
Laguerre polynomials, 173 
Landau Institute of Theoretical Physics 
reflections on founding of, 149-151 
“brothers-highway robbers” explained in 
Reflections, 150 
“gipsy encampment” explained in Reflec- 
tions, 150 
Landau levels, 157, 158, 160, 161, 172 
subband of, 161 
Landau liquid theory 
and wave-function renormalization constant 
Z 5 
Landau quantization, 160 
Lattice, orthorhombic, 209 
Level spacing, 239, 240 
Level width, 239, 240 
Levinson’s theorem, 51 
Linear response theory, 23-24, 178 
Local moments, contributions of to tempera- 
ture dependencies, 218 
Localization, 10-12, 160-168 
Anderson model for, 95 
effects of, in high-temperature superconduc- 
tors, 207-216 
length of, 208-211 
localized, critical and extended states in, 97 
random on-site potential in, 95 
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Localization-delocatization transition, 161, 
163 
in Landau levels, 163 
Localized moments, formation of, 2-3 
Longitudinal resistances, quantized, 179 
Luttinger liquid 
and fractionation of quantum numbers, 49 
and holons, 49 
and spinons, 49 
model of, 57-64 
Luttinger’s theorem, 12 


Mahasnetic correlations, 17 

Magnetic order, 88-94 

Magnetic susceptibility, 71 

Magneto-resistance, 176-184 

ballistic, 194 

Majorana fermions, masses of, 237 

Marginal Fermi-liquids, 12 

Mean-free time, 209 

Medium, dissipative, 137 

Mesoscopic conductors and devices, 23 

Metal-insulator transition, 207-216, 217-222, 
223-231 

Metallic conductivity, “minimal,” 207-216 

Metallic contact, 179 

Metastable states, long-lived, 128-135 

Microconstrictions, adiabatic ballastic trans- 
port in, 192-194 

Minimal metallic conductivity, 207-216 

Mobility edge, 209 

scaling theory for, 33 

Molecular beam epitaxy, 195 

Mott hopping, 179 

Mott insulator-metal transition, 75 

Mott law for hopping conduction, 213-215 

Mott transition, 15-20 

Mott-Hubbard transition, 16-17 

Mott-Hubbard type of metal-insulator transi- 
tion, 207-216 

Multiphonon trapping rate, 102-109 


Na, ,Ce,CuO,, 15-20 
Nd,CuO,, 15-20 
NMR (see Nuclear magnetic resonance) 
Noise, quantum, 194 
Noisy, many-body systems, 128-135 
Nonequilibrium phonon, 202 
Nonequilibrium systems, 134 

extended, 128-135 
Nonlinear reflectivity, 140-147 
Nonlinear resonance Brillouin scattering, 

140-147 

Nonlinear sigma-model, 217-222, 232 
Nonlinear transport situation 

traffic flow and, 113 
Nonlocal longitudinal resistances, in, 29 


Normal state, 68 
Nuclear magnetic resonance 
and Knight shifts, 47-49 
and Korringa law, 20, 58 
relaxation process in, 47-49 
Nuclear relaxation rate, 12 
Nucleation and temporally-periodic states, 
128-135 


Orciagonal elements, 195-206 
Omori’s law, 114 

One-band Hubbard or t-J model, 16 
Operators, photon-wave packet, 199 
Optical conductivity, 12 
Orthogonality catastrophe, 56 
Orthorhombic lattice, 209 
Oscillations, Shubnikov-de Haas, 182 
Oxygen-deficient samples, 212 


Pus integral 


and semiclassical approximation, 103 
Percolation theory, 178 
Perestroika, 151 
Perturbation theory, 188-189 
Periodic Anderson model, 68 
Periodic states 
metastable, 128-135 
stabilization of, 129-132 
temporal, 125-135 
Phase 
Bose glass, 225 
segregation and doping, 74 
superconducting, 225 
Phonons, 95 
absorption by 2D electrons, 169-175 
bottleneck effect, and 203 
lifetime, of, 169-171, 173 
Phonoritons, 140-147 
analogy to inverse Raman scattering, 146 
nonlinear reflectivity experiment (NLR) in, 
146 
nonlinear resonance Brillouin scattering 
(NLRBS) in, 146 
two-level model of, 146 
Polariton, 140-147 
and squeezing, 140-143 
Hamiltonian, 140 
Hopfield model, 140 
real squeezing factor, 142 
squeezed electromagnetic and_ exciton 
modes, 142 
Polarization measurement, 38 
Polarization operator, 170-173 
Photogalvanic effect, 194 
Photon-wave packet operators, 199 
Preexponential factor B(T) 
high temperatures and, 107 
low temperatures and, 105 
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QQeantizes backscattering, 179-180, 181 
Quantum fluid 
surfacial waves in, 124 
first sound in, 124 
second sound in, 124, 125 
standing surface waves, 125-127 
Quantum Hall effect 
and s-matrix approach, 21-32 
bulk state and, 26 
disorder and, 26-27 
disordered potential and, 25 
edge-states and, 26 
electron screening in, 153 
extended states, 27-29 
fractional, 160, 164 
even denominator fraction, 165 
fractional charge, 164 
Landau level in, 166 
in open conductors, 176-184 
integer, 152-159 
integral, 160 
percolation in, 154, 157 
random potential in, 152 
transmission coefficient 7,,,,_ ,, and, 25 
Quantum Hall resistance, 161 
Quantum noise, 194 
Quantum optics extinction theorem, 140-147, 
143-144 
Quantum superfluid liquid 
Clebsch variables in, 123 
surface motion in, 123 
Quantum-wire systems, 254 
Quasiequilibrium assumption, 196 
Quasiparticles 
as Fermi liquid, 218 
excitonic, 140-148 
itinerant, 217-222 
Quasi-2D-antiferromagnet 
AF domains in, 88-94 
Curie-Weiss law and, 92 
defect-induced fluctuations in, 90 
effective Hamiltonian and, 89-92 
Jahn-Teller effect, in, 89 
magnetic phase-diagram of, 89 
magnetic susceptibility x in, 92 
reentrant AF transition in, 88-94 
three-dimensional AF and, 93 
two-dimensional correlation length and, 92 


| scattering, inverse, 146 

Randon field, 208-211 

Random potential, 158, 217-222, 225 
fluctuations, of, 175 

Rayleigh-Benard systems, 134 

Reciprocity symmetries, 23 

Reflection, internal, contacts with, 180-183 


Relaxation, time-dependent, 203-204 
Renormalization equation, 97-99 

fixed points in, 100 

integrals of motion, 100 

H-theorem, 100 

stationary distributions, 100 

maximum of entropy, 100 
Repulsion, discrete level, 208-211 
Resistance, longitudinal and Hall, 176 
Resistivity, 12, 57, 60 

in the ab plane, 46 

universal, 223-231 
Resonance Brillouin scattering, 147 
Resonant tunneling, 253-258 
Resonant valence bonds (RVB), 9-14 

and Fermi surface phase shift, 50 

and interlayer tunneling matrix elements, 59 
Resonating valence bond theory, gauge interac- 

tion between free holes in, 6 

RKKY-interaction, 71, 74 


S -wave superconductivity, 10-11 
Samples, oxygen-deficient, 212 
Sandpiles, dynamics of, 117 
Scattering 
by inhomogeneities, 189-190 
intervalley, 190 
Raman and resonance Brillouin, 146-147 
Scattering matrix, 177 
Screening radius, 157 
Shubnikov-de Haas oscillations, 159, 182 
Self-energy, 12 
Self-organized critical state 
critical attractor and, 110 
critical point for second order phase transi- 
tions and, 110 
earthquakes and, 111 
magnetic garnet films and, 111 
magnetic recording tape and, 111 
“1/f’ spectrum and, 110 
plastic flow and, 111 
resilience and, 110 
zero Lyapunov exponent, 110 
Self-trapping (ST) rate, 102-109 
and thermally activated tunneling (instanton 
mechanism), 102 
Arrhenius process and, 102 
defect production and, 108 
prefactor B(T) and, 105 
Semiclassical approximation, 193 
Single-channel Landauer formula, intensive pa- 
rameter p N in, 30 
Singularity, 247 
Space charge, 254 
Spectroscopy 
infrared (IR), 47 
Raman, 47 
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Spin density, 219 
Spin diffusivity, 221 
Spin pair breaking effects on T., 74 
“Spin-bag” mechanism, 68 
Spin-glass problem, 88-94 
Spin susceptibility, 217, 218, 220, 221 
Spinon, 61 
Spinon excitations, 1d, 45 
“Squeezed” Heisenberg problem, 63 
Squeezing and polaritons, 140-143 
Stationary states, 187 
Stationary system behavior, 129-132 
Statistical fluctuations, 215 
Steepest descent method and integration, 188 
Strong magnetic field 

phonon absorption by 2D electrons in, 

169-175 

Submicron size, 192-194 
Superconductivity, 207-216 
Superconductor-insulator transitions, 223-231 
Superexchange, 88-94 
Symmetry, broken, 128-135 
Systems, highly disordered, 207-216 


T. degradation of, 213-215 
Temperature dependence of ELS, 38 
Tetragonal symmetry D}? (/44/mmm), 37 
Thermal conductivity, 173-175 
Thermoelectric power, 46 
Time-dependent relaxation, 203-204 
Time-periodic states, 128-135 
Time-translation invariance, 128-135 
T1,,5.2CaCu,O,, 37 
Transformation, Bogoliubov, 141 
Transmission coefficient, 193 
Transit time, 253 
Transition 

Anderson, 212 

metal-insulator, 207-216 

metal-nonmetal (MNMT), 152-159 


Transport 
adiabatic ballistic in micro-constrictions, 
192-194 
hot electron, 204-206 
Trapping of hot particles, 107-108 
Tunneling of electrons, 185-191 
into the normal state and finite zero-bias con- 
ductance, 46 
Turbulence 
fire-fire correlation function and, 116 
fractal set in, 115 
Two-band model in high T, superconductors, 
68-76 
Two-dimensional electron gas, 182 
Two-dimensional electrons, 152-159, 160-168, 
169-175 
phonon absorption by, 169-175 
Two-fiuid model, 217-222 
Two-mode squeezing Hamiltonian, 142 


Usiversaty class, 233-234 


Veum gate, 181, 194 
Vortex 

dynamics of, 227 

glass phase, 228 

motion of, 227 

quantum fluctuations, 228 


Ware function, Berry’s, 136-139 
Wave-packet construction, 200 
Weak localization, 34 

absorption in, 35 

scaling properties of f, in, 34 


Y ba,cu,0,, 15-20 
YBa,Cu,O, crystals, 37 
YBCO, chains in, 45 


Z = 0 spinons, 63 








